Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.009 Å; R factor = 0.057; wR factor = 0.128; data-to-parameter ratio = 10.7.
Related literature
For the biological activity of adamantane derivatives and adamantyl-1,2,4-triazoles, see: Vernier et al. (1969) ; Al-Deeb et al. (2006) ; Al-Omar et al. (2010) ; El-Emam & Ibrahim (1991) ; El-Emam et al. (2004) ; Kadi et al. (2007 Kadi et al. ( , 2010 . For related adamantyl-1,2,4-triazole structures, see: Al-Tamimi et al. 
Experimental
Crystal data C 25 H 35 N 5 S M r = 437.65 Orthorhombic, Pna2 1 a = 27.382 (4) Å b = 6.5083 (7) Å c = 13.369 (2) Å V = 2382.4 (5) Å 3 Z = 4 Cu K radiation = 1.36 mm À1 T = 293 K 0.16 Â 0.06 Â 0.02 mm
Data collection
Oxford Diffraction Xcalibur Gemini R diffractometer Absorption correction: multi-scan (CrysAlis PRO; Oxford Diffraction, 2010) T min = 0.919, T max = 1.000 5844 measured reflections 3016 independent reflections 1828 reflections with I > 2(I) R int = 0.086 Refinement R[F 2 > 2(F 2 )] = 0.057 wR(F 2 ) = 0.128 S = 1.00 3016 reflections 282 parameters 1 restraint H-atom parameters constrained Á max = 0.17 e Å À3 Á min = À0.18 e Å À3 Absolute structure: Flack (1983), 632 Friedel pairs Flack parameter: 0.00 (4) Table 1 Hydrogen-bond geometry (Å , ). Data collection: CrysAlis CCD (Oxford Diffraction, 2010); cell refinement: CrysAlis RED (Oxford Diffraction, 2010); data reduction: CrysAlis RED; program(s) used to solve structure: SIR92 (Altomare et al., 1994); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) and Mercury (Macrae et al., 2008) ; software used to prepare material for publication: WinGX (Farrugia, 1999) and publCIF (Westrip, 2010). reported to exhibit marked antibacterial (Kadi et al., 2007 (Kadi et al., , 2010 and anti-inflammatory (El-Emam & Ibrahim, 1991) activities. In continuation to our interest in the chemical and pharmacological properties of adamantane derivatives, we synthesized the title compound (I) as a potential bioactive agent. The structure consists of infinite chains parallel to the b axis, constructed by translations of a single molecule. The molecules in the the same chain are connected through C-H···S interactions with a H···S distance of 2.90 Å. Moreover, chains are linked via the weak C5-H5B···C20 interaction with a bond distance of 2.80 Å. The plane of the 1,2,4-triazole ring includes the S,C(ethyl group), C (adamantyl group) and C15 substituent atoms with deviations from the L.S. plane (in Å) of 0.0582, -0.1062, 0.0568 and -0.0964, respectively. The phenyl ring plane includes atom N5 with a deviation of 0.0668 Å. The angle between these two planes is 79.5 (2)°.
Experimental
A mixture of 527 mg (2 mmol) of 3-(1-adamantyl)-4-ethyl-4H-1,2,4-triazole-5-thiol (El-Emam & Ibrahim, 1991), 1phenylpiperazine (325 mg, 2 mmol) and 37% formaldehyde solution (1 ml), in ethanol (8 ml), was heated under reflux for 15 min when a clear solution was obtained. Stirring was continued for 12 h at room temperature and the mixture was allowed to stand overnight. Cold water (5 ml) was slowly added and the mixture was stirred for 20 min. The precipitated crude product was filtered, washed with water, dried, and crystallized from ethanol to yield 770 mg (88%) of the title compound (C 25 
Refinement
Carbon-bound H-atoms were placed in calculated positions (C-H 0.95 to 0.98 Å) and were included in the refinement in the riding model approximation, with U iso (H) set to 1.2 or 1.5 (for methyl groups) U eq (C). supplementary materials sup-2 . E68, o2380-o2381
Computing details
Data collection: CrysAlis CCD (Oxford Diffraction, 2010); cell refinement: CrysAlis RED (Oxford Diffraction, 2010); data reduction: CrysAlis RED (Oxford Diffraction, 2010); program(s) used to solve structure: SIR92 (Altomare et al., 1994); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) and Mercury (Macrae et al., 2008) ; software used to prepare material for publication: WinGX (Farrugia, 1999) and publCIF (Westrip, 2010).
Figure 1
ORTEP-style plot of title compound with labeling. Ellipsoids are given at the 50% probability level. where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max = 0.001 Δρ max = 0.17 e Å −3 Δρ min = −0.18 e Å −3 Absolute structure: Flack (1983) Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
3-(Adamantan-1-yl)-4-ethyl-1-[(4-phenylpiperazin-1-yl)methyl]-1H-1,2,4-triazole-5(4H)-thione

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.47530 (6) 0.0990 (2) Geometric parameters (Å, º) S1-C14 1.670 (6) C9-C11 1.520 (10) N1-C1 1.311 (7) C9-H9 0.9800 N1-N2 1.384 (6) C10-H10A 0.9700 N2-C14 1.344 (7) C10-H10B 0.9700 N2-C15 1.459 (7) C11-H11A 0.9700 N3-C14 1.383 (7) C11-H11B 0.9700 N3-C1 1.388 (7) C12-C13 1.522 (9) N3-C12 1.471 (7) C12-H12A 0.9700 N4-C15 1.440 (7) C12-H12B 0.9700 N4-C16 1.449 (7) C13-H13A 0.9600 N4-C19 1.465 (7) C13-H13B 0.9600 N5-C20 1.412 (7 C3-H3B 0.9700 C18-H18A 0.9700 C4-C5 1.509 (9) C18-H18B 0.9700 C4-C10 1.520 (10) C19-H19A 0.9700 C4-H4 0.9800 C19-H19B 0.9700 C5-C6 1.525 (9) C20-C21 1.390 (8) C5-H5A 0.9700 C20-C25 1.413 (8) C5-H5B 0.9700 C21-C22 1.408 (9) C6-C11 1.504 (10) C21-H21 0.9300 C6-C7 1.538 (9) C22-C23 1.376 (10) C6-H6 0.9800 C22-H22 0.9300 C7-H7A 0.9700 C23-C24 1.373 (10) C7-H7B 0.9700 C23-H23 0.9300 C8-C9 1.548 (9) C24-C25 1.361 (9) C8-H8A 0.9700 C24-H24 0.9300 C8-H8B 0.9700 C25-H25 0.9300 C9-C10 1.514 (11) 
